Cobalt (II) phthalocyanine embedded with ganciclovir units has been synthesized by a novel method using tetracarboxylic phthalocyanine reported for the first time. The synthesized dark green colored complexes were characterized by electronic spectroscopy, elemental analysis, FT-IR, MASS and XRD. Thermal stability study reveals that the newly synthesized complex was stable up to 300 C and XRD patterns showed amorphous nature of the complex. In the present work, the synthesized complex was characterized by cyclic voltammetry and shows the redox behavior corresponding to central metal (Co þII /Co þI ) of the complex. Three biomolecules are wellseparated by their oxidation peaks in simultaneous determination predicting the potentials for (-128, 335, and 723 mV) with highly increasing current. The low detection limit of AA, DA, and UA were 0.33, 0.03 and 0.10 μmol by CV method and good responses of amperometric and DPV technique. The modified tetra substituted CoTGPc/ GCE exhibit an excellent electrocatalytic activity, stability, high sensitivity, good linearity, and selectivity without losing its catalytic activity and proves to be a versatile chemical sensor for commercial pharmaceutical samples, vitamin C tablets, and dopamine injections.
Introduction
Ascorbic acid (AA) is popularly known for its antioxidant properties and often present in the human diet as a vital vitamin. It also has an excellent curative effect for the common cold, mental illness, and barrenness [1, 2] It influences essential physiological processes, such as cell division, gene expression and activation of biological defense mechanisms [3] . Dopamine (DA) is an excitatory neurotransmitter that plays an important role in the physiological events such as the central nervous, cardiovascular, renal and hormonal systems [4] . Low levels of DA may cause neurological disorders, such as Parkinson's disease and schizophrenia [2, 5] , considering the importance given to the determination of DA concentrations [6, 7, 8] . Uric acid (UA) is the primary end product of purine metabolism. The abnormal concentration will lead to many diseases, including hyperuricemia, gout, and leukemia [9, 10] . In summary, AA, DA, and UA are very important small molecules, and they are usually coexisting together in real biological samples. Therefore, constructing a high sensitivity and well selectivity sensor for their simultaneous determination is highly desirable for analytical application and diagnostic research. Macromolecules and N4-macrocycles are versatile materials in surface modification of the electrodes because of their extended conjugation, chemical, and thermal stability and excellent catalytic activities. Phthalocyanines (Pcs) are the N4-macrocyclic molecules having similarities in life-sustaining biomolecules like heme-protein and chlorophyll and shows redox behavior due to the presence of delocalization of π-electrons and the interaction of the central metal atom with the Pc N4-macrocycle. Metal phthalocyanines are organic macrocyclic molecular catalysts with metal atoms at the center and possess rich redox chemistry [11, 12] . The central metal ion of phthalocyanines can reversibly bind with reactants and hence they exhibited good electrocatalytic activity to many important reactions. Cobalt phthalocyanine and its derivatives (CoPCs) are the most widely studied phthalocyanines as mediator/electrode modifiers attributed to their widespread electrochemical applications [13] . These PCs play an excellent role in developing sensors because of their biocompatibility, chemical inertness, and good catalytic activity. Further, Pc moieties have 16 vacant sites at the periphery of the four isoindole units and that can be substituted with a variety of functional groups for tailoring the properties. This present work: The ganciclovir embedded cobalt (II) phthalocyanine is used to modify the GCE, for the determination of simultaneous and individual analytes for the detection of DA, AA, and UA, the modified CoTGPc/GC electrode is a good electrocatalyst and indicates the high sensitivity, stability, good repeatability and reproducibility.
Experimental

Precursors
Ganciclovir and Uric acid, N, N'Dicyclohexylcarbodiimide were purchased from Sigma Aldrich. N, N Fig. 1 . UV-Vis spectra of (a) tetra ganciclovir cobalt (II) phthalocyanine and (b) tetra carboxy cobalt (II) Phthalocyanine. ammonium molybdate (0.4 mmol) and Co (CH 3 COO) 2 (0.1 mmol) was charged into 25 mL of DMSO and refluxed for 4 h at 180 AE 5 C (Scheme 1). The dark green colored complex was washed with alcohol and followed by 0.5 mol L À1 of HCl, 0.5 mol L À1 NaOH in combination with saturated NaCl solutions. Finally, the crude product was thoroughly washed with distilled water until free from acid and dried over P 2 O 5 in a vacuum desiccator.
Synthesis of cobalt (II) tetra ganciclovir phthalocyanine (CoTGPc)
CoTGPc was synthesized by modifying the available procedure reported in literature [2, 17, 18, 19] CoTCAPc (0.073 g, 0.0098 mmol), K 2 CO 3 (0.68 g, 0.0098 mmol) was placed in a clean and dry 250mL round bottomed (RB) flask and dissolved in dimethylformamide (DMF, 20 ML) along with catalytic quantity of N, N' Dicyclohexylcarbodiimide (DCC). The RB flask was constantly stirred for 20 min. Ganciclovir solution (0.1 g, 0.0392 mmol) was added followed by constant stirring (Scheme 2). A dark green precipitate has appeared after 48 h and the reaction mixture was allowed to cool and poured into ice cold water and purified with successive hot and cold water followed by hexane.
The product was dried over P 2 
Preparation of modified electrodes
Prior to modification, the GCE surface was polished to the mirror surface with 0.5 mm alumina slurries using a polishing pad and rinsed thoroughly with double distilled water, sonicated 5 min in acetone and 5 min in water, and dried in air. The ultrasonication for 20 min was to disperse 5 mg of CoTGPc in dry DMF solvent and finally, the GCE was coated with 5 μL CoTGPc suspension and dried at room temperature in the air-drier. This electrode was used for voltammetric detection of DA, AA, and UA independently and simultaneously.
Characterization methods
Absorption spectra of 0.01mM CoTGPc in DMSO have been performed in the range of 200-800 nm at room temperature on a Shimadzu UV-550 spectrophotometer using a 1 cm path length cuvette. FTIR spectra were recorded as KBr pellet in the region of 4000-500 cm À1 using Perkin Elmer Spectrum 100 FT-IR Spectrometer. XRD was performed using a Bruker Advanced D8 diffractometer Cu-Ka-radiation source. Mass spectra the final compound was taken by ESI-MS MALDI-Micromass Q-TOF2 equipment. Thermogravimetric analysis was performed on a Mettler Toledo instrument with a heating rate of 20 C/min and a nitrogen flow rate of 50 mL/min.
All the electrochemical measurements were carried out on a CHI620E electrochemical workstation, USA, with a conventional three-electrode system. The composition of internal solution is 3.0 M KCl electrolyte solution in Ag/AgCl reference electrode, GCE as working electrode and platinum wire as a counter electrode. The sensing studies of DA, AA, and UA using modified GCE (individually and simultaneously) were carried out using 0.1 M of (pH ¼ 7) phosphate buffer electrolyte in a nitrogen atmosphere.
Results and discussion
The schematic for the synthesis of CoTGPc complex is shown in Scheme 2. The amine group of the ligand is reacted with a carboxylic group of CoTCPc to yield amide bridged CoTGPc. The elemental analysis data fairly agreed with the theoretical values indicating the synthesized complexes are pure in nature ( Table 1 ). The synthesized complex has been characterized by various spectroscopic as well as electrochemical techniques. 
UV-vis spectra
The synthesized CoTGPc in 0.01 mM solution DMSO were recorded in the range of 200-800nm (Fig. 1) . Characteristic intense absorption Q band in the range of 600-720 nm, was attributed to the π→π* transitions from the highest occupied molecular orbital (HOMO) to the lowest unoccupied molecular orbital (LUMO) of the Pc ring. The Q-band absorptions within the range of 666-678 nm below 700 nm confirm that the central metal was in the complex in the form of cobalt (II). The absorption peaks in the range of 350-300 nm corresponds to B band, a shoulder peak in the range of 610-625 nm corresponds to the oligomer and dimmer of PCs and an intense peak within the UV range of were due to the transitions from the deeper π levels to the LUMO a shoulder peak at 680-700 nm for the Q-band [20, 21] . The absorption spectrum of CoTGPc ( Fig. 1 inset a curve) showed a red shift compared to parental CoTCPc ( Fig. 1 inset b curve) may be due to the extensive conjugation and the ganciclovir at the periphery of the Pc moiety. Hence, the absorption spectrum of this novel complex can be tuned for spectral shifts by varying the substituent attached to the ring of the Pc complex.
FT-IR studies
The FTIR spectra were recorded in the range of 500-4000 cm À1 for the synthesized complex of CoTGPc. A broad peak observed in the range Fig. 3 inset a curve) . shows that the thermal stability of the tetra ganciclovir CoPc complex was higher than that of pure Pcs where the degradation temperature is significantly shifted to higher values( Fig. 3 inset b curve). [22] . Fig. 4 shows the Powder X-ray diffraction patterns (Fig. 4) The results reflect that the use of CoTGPc/GCE, the addition of each of the interfering molecules there was well defined and regular shift of anodic peak potential [25, 26, 27, 28] . The electron mediating properties of CoTGPc/GCE towards the oxidation of AA, DA, and UA were detected by anodic peak potential. The modified GCE was the best CVs, DPV and CA techniques shows good oxidation responses for DA, AA, and UA. Therefore, the development of catalytic surfaces that can enhance and individualize the DA, AA, and UA has been a major subject of several pieces of research [29, 30, 31, 32] . The oxidation peak current of GCE was increased. Here, the oxidation of DA, AA, UA, or mixture mediated by oxidized form of GCE present in the solution. So this phenomenon of attributed to the mediated oxidation reaction state of GCE towards DA, AA, and UA respectively, as shown in Table 2 .
Powder X-ray diffraction studies
3.6.1.1. Electrooxidation overlay plotting of AA, DA and UA. Experimental section of cyclic voltametry of tetra substituted ganciclovir cobalt (II) phthalocyanine/GC electrode as usual potential window (þ0.8 to -1.2 V), predict the first unmodified GCE bare (Fig. 7 inset a  curve) . Modified GCE detecting the anodic peak potential and positive current (-452 mV, 6.42 μA) as shown in Fig. 7 inset b curve. 10 μM of AA to predict the anodic peak potential (-128 mV, 7.98 μA) Fig. 7 inset c curve. 15 μM of DA to detecting the positive peak potential and positive current (235 mV, and 22.8 μA) as shown in Fig. 7 inset d curve. And 20 μM of UA is predicting highly extensively positive peaks potential and positive current (623 mVs -1 and 27.91 μA). the simultaneously determination of AA, DA and UA detecting, the well three defined positive peak potential and positive current in neutral PBS (pH ¼ 7) electrolyte media. good stable, low detection limit of AA, DA and UA were 3.3, 10 and 13.33Â10
À7 M and limit of quantification were 10, 30, 40Â10 À7 M.
3.6.1.2. Effect of scan rate AA, DA, and UA. The effect of scan rates was evaluated by CVs at CoTGPc/GCE in PBS (pH ¼ 7) electrolyte system containing 10 μM AA and 10 μM DA at the scan rate ranges from 50 to 250 mV s
À1
, as shown in Fig.8A and 8C. The positive (Ipc) current was increased by increasing the scan rates which indicates the substrate was fully transferred into the CoTGPc/GCE surface. It was attributed to the fast electron transfer process. Fig.8A and 8C inset (upper) shows that the Linear plot of Ipc vs. square roots of the scan rates of AA and DA, both Ip was linearly increased by increasing scan rates, which shows that the oxidation process of AA and DA at tetra ganciclovir CoPc/GCE is diffusion controlled process. Besides, the effect of scan rates on the peak potential of anodic (AA, Epa) and positive (DA, Epc) behavior was also investigated. Cyclic voltammetry for AA, DA, and UA was carried out at different scan rates. Results indicated that there is a linear relationship between the peak current (I p ) and the scan rate (v) in the range of 50-1000 mVs -1 . Also, there is a linear relationship between the peak current (Ip) and the square root of the scan rate (V 1/2 ) in the scan rates for all species, which indicates that in addition to the existence of a diffusion-controlled mechanism, surface controlled reaction mechanisms are prevailing for electrochemical reactions at slow scan rates. The variation of reaction mechanisms from surface controlled to diffusion controlled at high sweeping rates indicates that faster charge transfer kinetics that could follow higher scan rates of CoTGPc/GCE. With increasing scan rate, the oxidation peak potentials for all three species shift to a positive direction [33] . The electrooxidation processes were explored with the different and same concentration of the biomolecules in simultaneous detection. The result reflects are shown in Fig. 9A 3.6.3. DPV studies 3.6.3.1. Differential pulse voltammetric studies of AA, DA, and UA. The DPV was carried out for the mixtures of AA, DA, and UA, in the potential range of À0.8 to þ1.0 V in PBS (pH ¼ 7) electrolyte solution ( Fig. 13A ) and pulse duration: t pulse ¼ 200 ms, pulse height: E pulse ¼ 50 mV, staircase ramp: t step ¼ 500 ms, E step ¼ 5 mV, the result shows a well separated three cathodic peak potentials at -135, 235 and 610 mV corresponding to their oxidation for all the species with modified GCE. Peak separations of 100 and 375 mV between AA-DA, and DA-UA, respectively, prompted us to detect AA, DA and UA mixtures by using DPV [25, 26, 27] . The linearity was observed in the concentration range of [2] [3] [4] [5] [6] [7] [8] [9] [10] [11] [12] μM for all the three biomolecules under investigation reaction at modified GCE towards AA, DA and UA mixture Fig. 13 .
3.6.3.2. Simultaneously determination of AA, DA, and UA (DPV). A major problem in monitoring AA, DA, and UA using electrochemical technique was the influence of the simultaneous studies. The DPV results show that the modified electrode with CoTGPc has a significant electrocatalytic activity toward the oxidation reactions for all three biomolecules. The DPV curves of modified CoTGPc/GCE in the ternary solutions containing the interfering biomolecules were presented in Fig. 14 ( Fig.14B, D, F) . It was concluded that CoTGPc/GCE shows excellent electrochemical sensing activity toward the simultaneous determination of three biomolecules in a ternary solution. This further confirms that CoTGPc/GCE holds a high sensitivity toward the selective electrocatalysis for three biomolecules. Further, it was interesting to note that the sensitivities of the modified GC electrode toward AA, DA, and UA are approximately the same with the sole existence of UA (Fig. 14E) , which indicates the facts that the linear range and sensitive determination of DA, AA, and UA were feasible at CoTGPc/GCE. The results were presented in [34] (Fig.15B, D, F ). CoTGPc/GCE shows great application potential to construct nonenzymatic biosensor towards three biomolecule detection with rapid response, high sensitivity and good reproducibility [34, 35, 36] (Fig. 16A) . shows the amperometric curve obtained for the interference addition of (2, 5, 10 μM) AA, DA and UA at CoTGPc/GC electrode in a homogeneously stirred PBS (pH ¼ 7) electrolyte system at an applied potential of þ0.600 V and the current response was highly increased. Moreover, a steady state current response was attained within the 50s after the interference of each analyte. A systematic increase in current response was observed for the interference addition of AA, DA, and UA. We have estimated the current response for interference addition of AA, DA, and UA from (Fig. 16A) . (Fig. 17) , this results indicates that good selectivity of modified CoTGPc/GC electrode.
3.6.6. Determination of real sample analysis 3.6.6.1. Ascorbic acid in vitamin C tablets. Vitamins 'C' tablet, containing 200 mg tablet À1 AA, was finely powdered, and approximately equivalent to 200 mg of vitamin C to 100 mL of water, shaken for 20 min and filtered into a 100 mL volumetric flask. The residue was washed several times with water and the solution was diluted to the mark. 10 μL of the sample was diluted to 10 mL with PBS (pH 7) and then transferred to an electrolytic cell for the determination of AA by CoTGPc/GCE. The vitamin C tablets of AA were analyzed by the standard addition method. The results are in Table 3 .
3.6.6.2. Dopamine in dopamine hydrochloride injections. In order to verify the reliability of the method for analysis of DA in pharmaceutical . Then this test solution was placed in an electrochemical cell for the determination of DA using the CV method. The analytical results are listed in Table 3 . The results were satisfactory, showing that the proposed methods could be efficiently used for the determination of DA in injections.
3.6.6.3. Uric acid in a human urine sample. The utilization of the proposed method in real sample analysis was also investigated by direct analysis of UA in the human urine sample. One person 30 μM and second person 40 μM urine samples used for detection were diluted 2 times with PBS (pH 7). The results are listed in Table 3 . The recovery of the spiked samples 96.7 and 101.2%, indicating the detection procedures are free from interferences of the urine sample matrix.
Conclusion
In conclusion, a new CoTGPc macromolecule was synthesized and characterized by FT-IR, UV-Vis, MASS spectra and elemental analysis, electronic spectroscopy XRD and TGA. The obtained compounds show maximum visible light absorption from 200-700 nm and exhibit improved thermal stability and solubility in common organic solvents such as concentrated sulfuric acid, N, N-dimethylformamide, and dimethylsulfoxide. A simple and green electrochemical method was utilized to fabricated to CoTGPc/GCE for simultaneous determination of AA, DA, 
